PHOTOVOLTAIC POWER CONVERTER USING MPPT ALGORITHM by Priyadharshna, S.P.Janani et al.
International Journal of Research and Innovation in Engineering Technology                  ISSN: 2394 – 4854 
Volume: 01 Issue: 01                                                                                                                           Pages: 19 – 24  
____________________________________________________________________________________ 
S.P.Janani Priyadharshna, R.Sangeetha Priya, S.Poornima             IJRIET | June 2014, Available @ http://www.ijriet.com                                                                 
______________________________________________________________________Page:19 
IJRIET 
 
PHOTOVOLTAIC POWER CONVERTER USING 
MPPT ALGORITHM 
 
 
S.P.Janani Priyadharshna
1
, R.Sangeetha Priya
2
, S.Poornima
3 
1,2,3 Department of Electrical and Electronics Engineering, Government College of Engineering, Salem, Tamilnadu, 
India 
 
Abstract 
Solar energy is the most available renewable energy source which is been utilized for the production of electrical 
energy. The basic outline of this project is that the solar power from the photovoltaic array is being fed into the 
power converter and followed by an inverter. The main aim of this paper is to utilize solar energy to the maximum 
for the production of electrical energy. Hence we’ve implemented an algorithm called Maximum Power Point 
Tracking Algorithm (MPPT) in order to obtain maximum power from the PV array. In this case, Perturb and 
Observe Method of MPPT algorithm is being used to provide perturbations to the power converter which controls 
the duty cycle of the same thereby ensuring maximum power is obtained from the PV array. Sinusoidal Pulse Width 
Modulation technique is used to control the inverter. The above explained circuitry process is being simulated and 
verified in Power Simulation (PSIM) software. 
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1. INTRODUCTION 
Electrical energy or electricity is being in great 
demand in these most common days. And also 
production of electrical energy is lagging due to 
various reasons. And hence hereby is a paper to 
explicit the approach of production of electrical 
energy using non - conventional source.  Solar 
radiations - naturally existing renewable energy 
source is being utilized for the production of 
electrical energy. But how much of capacity of power 
that could be drawn from the solar panel or array 
matters a lot. Hence this paper deals with the aim of 
implementing MAXIMUM POWER POINT 
TRACKING ALGORITHM (MPPT) in order to 
track maximum amount of power from solar panel or  
 
 
 
array and utilize it utmost. PSIM is an Electronic 
circuit simulation software package, designed 
specifically for use in power electronics and motor 
drive simulations but can be used to simulate 
any electronic circuit . 
 
1.1 Overview of the Paper 
 
The title of the paper is “PHOTOVOLTAIC POWER 
CONVERTER USING MPPT ALGORITHM” which 
is as explained below. 
The module consists of three parts: 
1. Solar power stage 
2. Boost converter stage 
3. Inverter stage 
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This paper contains our proposed system which is 
being designed and simulated using PSIM software 
there by providing better circuitry outlook of the 
system. Final results and observations have been 
clearly made for the software circuit. The description 
of the project, applications, advantages and operation 
of the circuit are also been depicted in this report. 
1.2 Proposed System Configuration  
The outline of the system is being described with 
various blocks thereby producing required outputs at 
the corresponding stages. So, in this case the 
overview of the project is being explained through a 
block diagram. 
Figure: 1  Overall Description of the System 
The various output voltages occurring at different 
stages and the way as how the output sine voltage is 
obtained is being clearly shown in the block diagram 
below. 
Figure: 2  Overall Output Voltages of the System 
2. DESCRIPTION OF COMPONENTS 
 
2.1 Photovoltaic Array 
 
Solar panel consists of number of cells and group of 
solar panels are combined to form a solar array. Solar 
panel depends upon various characteristics such as 
light intensity or irradiation, temperature, power 
wattage, open circuit voltage. Short circuit current 
and maximum voltage and current ant etc., 
In the case of solar panel in PSIM software consists 
of physical model and functional model where the 
former consists of more parameters as discussed 
earlier rather than the latter. 
 
Figure: 3  Solar Physical Model 
 
  
         Table: 1  Parameters of a Single Solar Panel 
 
2.2 Power Converter – Boost Converter 
 
Boost converter or step-up-converter is a simple DC-
DC power converter with an output voltage greater 
than its input voltage. The main process involved in 
boost converter is the generation of gate pulse using 
gate circuit. But in this case we’ve implemented as 
discussed earlier MPPT algorithm. Hence MPPT 
algorithm is being used to generate gate pulses which 
triggers the switch that is been used in the power 
converter. 
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Figure: 4  Boost Converter 
Boost converter is being constructed in PSIM using a 
switch MOSFET, inductor, capacitor, and diode and 
in the below circuit trigger pulse is been used in order 
to trigger the switch thereby giving the output 
 
Figure: 5  Boost Converter In PSIM 
 
2.3 MPPT Algorithm 
 
Maximum Power Point Tracking Algorithm is used 
to track the maximum power from the solar panel. 
This maximum power is used to generate the gate 
pulse to trigger the switch in the power converter. 
There are 3 different MPPT algorithms such as 
PERTURB AND OBSERVE METHOD, 
INCREMENTAL CONDUCTANCE METHOD and 
CURRENT SWEEP METHOD. 
In this paper Perturb and Observe Method is being 
used and gate pulses are being generated. This 
produces initial perturbations which controls the duty 
cycle of the switch in the power converter and 
thereby changes the duty cycle closer to maximum 
power. This method measures voltage and current of 
a panel thereby its product giving power where 
change in this power with respect to change in 
voltage generally leads to the function of a trigger 
circuit.  
 
 
 
 
 
 
Figure: 6  Flowchart of P&O method of MPPT 
algorithm 
 
This flowchart guides in increase or decrease of array 
voltage which thereby has an effect on the gate pulse 
being generated. Thereby the entire duty cycle 
process of the power converter depends upon the 
perturbations and changes produced in the algorithm. 
2.3.1 MPPT in the proposed system 
 
Figure: 7  MPPT in the Proposed System 
So for the tracking algorithm to be executed voltage 
sensor and current sensor is being used in order to 
convert the measured physical quantity voltage and 
current into corresponding to respective signals and 
then fed to the tracking algorithm circuit. Thereby the 
process of algorithm takes place thereby getting into 
the work of generating duty cycle for the turn on and 
turn off of the switch. 
2.4 Inverter Stage  
Inverter is a basic power electronic device which 
converts DC voltage into sinusoidal AC voltage. And 
hence in order to produce alternating current 
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SINUSOIDAL PULSE WIDTH MODULATION 
technique is being implemented. And finally step-up 
transformer is used to step up the voltage to obtain 
230V, 50Hz AC which is used to drive various loads. 
As we see in software circuit for an inverter we use 
again MOSFET acting as switches which is being 
triggered by the use of PWM technique which 
generates gate pulse thereby triggering the switches 
in order to produce the output which is been applied 
across a load probably in this case a RC or RL load.  
2.4.1 Sinusoidal Pulse Width Modulation 
(SPWM) 
SPWM technique has been used in order to generate 
the duty cycle for switching actions of the switches. 
The term duty cycle describes the proportion of 'on' 
time to the regular interval or 'period' of time; a low 
duty cycle corresponds to low power, because the 
power is off for most of the time. Duty cycle is 
expressed in percent, 100% being fully on. 
Figure: 8  Inverter in PSIM 
3. SOFTWARE DESCRIPTION OF THE 
PROPOSED SYSTEM 
3.1 PSIM Circuit of the Proposed System 
The above explained circuitry components are being 
executed in PSIM software and final results are being 
simulated and observed. 
 
 
 
 
Figure: 9  PSIM Software Circuit 
4. RESULTS AND DISCUSSIONS 
4.1 Simulation Output of Solar Panel 
 
The output of solar panel is observed as a DC output 
and hence we’ve obtained a Pulsating DC voltage 
where input of the panel being solar radiation at 
constant temperature 
 
 
Figure: 10  Output of Solar Panel 
4.2 Simulation Output of MPPT Algorithm 
 
MPPT algorithm generates the ON and OFF gate 
signals thereby providing the triggering action for the 
switch of the power converter. 
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Figure: 11  Output of MPPT algorithm – Gate Pulse 
 
4.3 Simulation Output of Boost Converter 
The switch used in the boost converter gets triggered 
by this stage and thereby the input voltage is being 
boosted up and a higher output voltage is obtained. 
Figure: 12  Output of Boost Converter 
4.4 Simulation Output of Inverter Stage 
Final stage of this process is the result of sinusoidal 
AC voltage by converting DC voltage using 
Sinusoidal Pulse Width Modulation Technique. 
 
 
 
 
 
Figure 13: Output Of An Inverter 
 
 
Table: 2  Results of the Proposed system 
From the table 2 it is been clear that the respective 
voltages and their magnitudes have been obtained 
through simulations and thereby the hardware circuit 
can be implemented for the same for the production 
of single phase AC voltage. 
5.  CONCLUSION 
Finally it has been observed that solar radiation plays 
a major rule in the production of electrical energy 
under the effectiveness of MPPT algorithm. For 
practical execution of the above discussed circuit, the 
overall cost of the hardware is being reduced due to 
the implementation of MPPT algorithm. Thereby, in 
all aspects this photovoltaic power converter is being 
more advantageous and reliable in order to meet the 
demand of production of electrical energy 
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